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ABSTRACT.  The present study tests Ware’s (1987, 1990) prediction that patient evaluations of quality of life
(QOL) are related to physical ability. QOL data from 302 patients were collected prior to initiation and
upon completion of a 12-week cardiac rehabilitation program. Physical ability was measured in metabolic
equivalents (METS). Pearson product moment correlation coefficients were calculated for the variables
under study. Multiple regression analyses were conducted to test these relationships covarying patient
diagnosis, and pre-treatment QOL score and patient demographics. Significant improvements from
pre- to post-CR were found for METs and all QOL variables. Improvements in physical ability were
significantly correlated with improvements in physical health related QOL indices, but not with mental
health QOL indices. These relationships were present even when moderating variables were co-varied.
Improvements in physical ability were predictive of decreased expectations that physical health would
interfere with work or other daily activities. As the physical capabilities of our patients increased, they
reported feeling less physical pain and were less limited by any pain they did experience. And, increased
physical ability was associated with a brighter outlook on current and expected future health status.
These findings provide support for Ware’s theory of QOL.
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INTRODUCTION
According to the World Health Organization Quality
of Life Group (1993), quality of life (QOL) is defined as
a person’s view of life in the context of culture and values
and in relation to personal hopes, dreams, goals, ex-
pectations, standards, and concerns (Harper 1998). One
of the most widely accepted approaches to measuring
QOL was developed and presented by Ware (1987,
1990; Ware and Sherbourne 1993). Ware’s (Ware and
others 1991) approach to this construct is predicated
upon the assumption of a relationship between physi-
cal ability and QOL indicators. Recent evidence (Brown
and others 2002) has surfaced to suggest that Ware’s
model can be dichotomized as pertaining to physical
health and mental health.
Cardiac rehabilitation (CR) is one area in which the
study of QOL has flourished (Blumenthal and Emery
1988; Davis 1996; Denollet 1993b; Froelicher 1991;
Milani and Lavie 1996; Cohen and others 1999; Mar-
wick and others 1999; McEntee and Badenhop 2000;
Simchen and others 2001; Lavie and Milani 2000; Morrin
and others 2000). Although the primary focus of CR is
improving cardiovascular functioning, researchers and
practitioners alike now recognize that CR is a multi-
dimensional and multidisciplinary process wherein
improved QOL is an important treatment outcome
(Rovario and others 1984; Shephard and Franklin 2001;
Appels 1980). A cardiac population is an ideal sample
in which to test Ware’s (1987, 1990) theory because
persons with cardiac diagnoses (Appels 1990; Appels
and Mulder 1988, 1989; Bohachick 1984; Frasure-Smith
and others 1993; Grant and others 1995; Kop and others
1994; Wenger and others 1995) and those who enter
into cardiac rehabilitation (Jette and Downing 1994,
1996; Ware and others 1994) report significantly lower
self-estimates of QOL than would be expected in the
general population. Following completion of CR there is
usually a significant improvement in physical perform-
ance and recent data demonstrate that there is often an
improvement in self-perceived QOL (Cohen and others
1999; McEntee and Badenhop 2000; Simchen and others
2001; Lavie and Milani 2000; Morrin and others 2000;
Bohachick 1984; Frasure-Smith and others 1993; Grant
and others 1995). To our knowledge, no study has
examined the relationship between improvements in
QOL and completion of CR.
While links between physical illness and low QOL
have been established and pre- to post-CR QOL improve-
ments have been noted, the theorized relationship be-
tween changes in physical abilities and changes in QOL
has yet to be fully examined. Therefore, the primary pur-
pose of this study is to examine whether changes in
physical work ability are associated with changes in physi-
cal health QOL. The secondary purpose of this study is
to examine the relationship between changes in physical
ability and mental health QOL. Because previous research
has established a relationship between QOL and patient
sex, age, and cardiac diagnosis (Jette and Downing 1994,
1996; Laux and others 2002), we will co-vary these demo-
graphic variables when testing our predicted relationships.
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MATERIALS AND METHODS
A total of 302 patient charts were reviewed for this
study. Data were collected at the Cardiac Rehabilitation
Unit of Summa Health Care Systems, Akron, OH. The
CR program is a large and comprehensive program
that follows national guidelines (Feigenbaum and Carter
1988). The scope of the program, the demographics of
its participants, and its growth and change over the
last decade have been described elsewhere (Richardson
and others 2000). Each cardiac rehabilitation therapy
session lasts one and one-half hours and has two prin-
ciple components: exercise and education. Patients
typically meet three times a week for 12 weeks. Exer-
cise sessions last a total of 1 hour and consist of at least
10 min of warm-up and stretching, 30 min of aerobic
activity, and 10 min of cool-down and stretching. Edu-
cation sessions last 30 min and consist of a variety of
topics that focus on specific risk factors or heart disease
related issues. Cardiac rehabilitation participants
typically attend three physical exercise sessions per
week for 4-12 weeks. The duration of a patient’s therapy
is a function of the following factors: beginning work
capacity, diagnosis, physician orders, practical con-
straints (for example, return to work, wintering in
Florida), individual risk factors, and progress in the pro-
gram. The data represent patients who participated and
completed CR collected between January 1999 and
August 2000. Demographic, MET testing, and QOL data
were gathered during the patients’ initial interview with
CR exercise physiology staff, which occurred within one
week of beginning CR. QOL and MET data were col-
lected again on each patient’s last day of CR. All data
were recorded in each patient’s chart, which was stored
in the Unit’s filing system. A QOL self-report instrument,
the Medical Outcomes Study Short Form Health Survey
(SF-36: Ware and others 1994) was completed by
patients prior to CR and following its completion. These
patients’ SF-36 scores, as well as study-specific demo-
graphic data, were collected upon entry to the program
using a study-specific demographic data sheet. His-
torically (Richardson and others 2000), some patients
provide invalid responses for some sub-scales and valid
responses for others. As such, the total N size for each
of the SF-36’s sub-scales varies.
The mean age of the patients included in this study
is 67.2 years (SD = 9.6, range = 21-86). There were 217
(71.9%) men and 85 (28.1%) women. There were 292
European Americans (97% of the sample). The remain-
ing ten (3.3%) patients were African American. In accord
with common CR policy, the patients were categorized
by the most recent cardiovascular diagnosis that
prompted their enrollment: CABG (N = 77, 25.5%), MI
(N = 54, 17.9%), Angina (N = 35, 11.6%), and Other
(for example, atrial fibrillation, stent, angioplasty, con-
gestive heart failure, cardiomyopathy, and mitral valve
replacement: N = 136, 45%). An analysis of the patients’
area codes indicated that each patient lived within 50
miles of the hospital where CR was conducted. All data
were archival in nature and represent patients who
participated in and completed cardiac rehabilitation
between March 1999 and August 2000.
Instruments
Physical ability in CR is commonly measured in terms
of metabolic equivalents (METs), which are a multiple
of basal body oxygen requirement (Roitman 1998).
METs are calculated via estimated oxygen consumption
on volitional maximal treadmill stress testing (Roitman
1998). One MET is equal to 3.5 mL of oxygen per kilo-
gram of body weight per minute. The estimated total
oxygen consumption is divided by 3.5 to arrive at the
MET level during work.
The Medical Outcomes Study Short Form Health
Survey (SF-36: Ware and others 1994) has proven useful,
reliable, and valid across diagnostic groups (Baker
1995; Beaton and others 1996; Brazier and others 1993;
Kaplan 1988; Osterhaus and others 1994).
The SF-36, a 36-item Likert-style measure of patients’
self-perceived QOL, covers eight specific areas of
functioning. The SF-36 is useful for this study because it
is self-administered and can be completed in 5-10
minutes (Komaroff and Family 1996; Ware and others
1995). The SF-36, broadly used in medical settings
(Krousel-Wood and others 2001), is recommended by
American Association of Cardiovascular and Pulmonary
Rehabilitation (1999).
Although originally standardized on patients with
CAD diagnoses, the SF-36 has shown sensitivity in de-
tecting post- and pre-treatment changes in many addi-
tional diagnostic categories. These include: arthroscopic
partial meniscectomy (Katz and others 1992); substance
abuse (Berman and others 1995), CABG (Allen and
Figon 1995); cataract extraction and lens implantation
in the elderly (Mangione and others 1994); perennial
rhinitis (Bullinger and others 1994); coronary angio-
plasty versus patients with stable coronary artery disease
(Spertus and others 1994); depression (Ware and others
1995; Wells and others 1992); desipramine, fluoxetine,
or imipramine treatment for depressed adults (Simon
and others 1996); diabetes education (Tilly and others
1995); and dialysis (Meyer and others 1994).
The SF-36 has repeatedly demonstrated considerable
test-retest (for example, Nerenz and others 1992; Brazier
and others 1993) and internal consistency (for example,
Katz and others 1992; Kurtin and others 1994; Jenkinson
and others 1993; Garratt, and others 1993; McHorney and
others 1994; Jenkinson and others 1993), and reliability
across medical settings, medical conditions, languages,
and more recently, ethnic backgrounds.
The validity of the SF-36 has been demonstrated
using a multi-method approach (Ware and others 1997).
The SF-36 shares content areas with four other widely
used HQOL measures: the Health Insurance Experiment
(Brook and others 1979; Ware and others 1981); Sickness
Impact Profile (Bergner and others 1981); Duke Health
Profile (Parkerson and others 1990); and Dartmouth
COOP Function Charts (Nelson and others 1987).
The SF-36 helps patients to supply a numeric value
when questioned about their current health status
(Osterhaus and others 1994), which is especially im-
portant since previous research (Baker 1995) has sug-
gested that patients who identify and acknowledge their
problems are more likely to follow a recommended
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treatment program than patients who have not partici-
pated in the problem identification process. Further, the
use of the SF-36 in this study is appropriate because
patients are often unable or unwilling to openly relate
many health-related issues with their primary care
givers (Kurtin and others 1994; Oldridge 1997; Oldridge
and others 1998).
The SF-36 (Ware and others 1994) consists of eight
scales that cover Ware’s comprehensive conceptual-
ization of QOL. While the SF-36 and its eight scales
have been described elsewhere (Laux and others 2002),
it is important for our purposes to point out that four
scales each comprise the physical and mental health
aspects of quality of life (Brown and others 2002). The
SF-36 subscales associated with physical health QOL
are Physical Functioning (PF), Role Functioning-Physical
(RP), Bodily Pain (BP), and General Health (GH). Vitality
(V), Social Functioning (SF), Role Functioning-Emotional
(RE), and Mental Health (MH) are the SF-36 subscales
associated with mental health quality of life.
TABLE 1
Pre and post cardiac rehabilitation SF-36 QOL means, standard deviations, range of scores and N-sizes,
t-test results, Cohen’s d, and change means, standard deviations, range of scores and N-sizes.
       Pre-Treatment QOL Descriptive Data
MET  PF  RP  BP  GH  V  SF RE MH
Mean 2.4 58.4 26.0 58.6 66.3 49.1 64.2 60.3 73.4
SD .6 23.7 36.6 25.3 17.9 18.1 27.7 44.3 17.6
Range 1.3-5.2 0-100 0-100 0-100 20-100 0-99 0-100 0-100 24-100
N 302 293 293 299 298 294 299 291 296
         Post-Treatment QOL Descriptive Data
MET  PF  RP  BP  GH  V  SF RE MH
Mean 4.0 77.5 70.8 78.0 70.5 62.2 86.7 78.1 79.1
SD 1.0 21.5 36.7 21.4 17.8 16.2 19.2 34.3 16.8
Range 1.8-7.5 0-100 0-100 21-100 25-100 0-100 0-100 0-100 12-100
N 302 293 293 299 298 294 299 291 296
t 21.4 49.6 72.4 27.1 21.6 39.1 31.7 35.4 17.4
d 1.9 .86 .34 .82 .25 .42 .93 .46 .34
       Means, Standard Deviations, Ranges of Change in QOL
PFC RPC BPC GHC  VC SFC REC MHC
Mean 19.4 44.8 19.3 4.3 13.2 25.6 18.3  5.9
SD 24.5 45.5 26.8 16.8 20.4 28.7 46.4  19.2
Range 75-95 -99-100 -78-100 -47-52 -55-75 -62-100 -100-100 -59-96
N 299 298 300 300 301  301  299   300
Note: MET = METs; PF = Physical Functioning; RP = Role Functional-Physical; BP = Bodily Pain; GH = General Health; V = Vitality; SF = Social
Functioning; RE = Role Functioning-Emotional; MH = Mental Health.
RESULTS
The pre- and post-CR means, standard deviations,
and ranges of QOL scores for this patient population
can be found in Table 1. Previous research using this
sample’s SF-36 data produced stable factors structures
from pre- to post-CR treatment (Brown and others
2002). Therefore, the present researchers were confident
that they were testing similar constructs when ex-
amining pre- to post-treatment QOL differences. Calcu-
lated two-tailed t-tests and the associated Cohen’s d
effect size calculations demonstrated that the post-
treatment QOL scores were significantly higher (p <0.001)
than the sample’s pre-treatment QOL scores (Table 1).
Using Cohen’s (1988) rubric for interpreting effect sizes,
the pre- to post-treatment gains for MET, PF, BP, and
SF were large. The gains for RP, V, and RE were moderate.
And, the gains for GH and MH were small. Next, to test
the relationship between changes in physical ability
and changes in QOL, a MET change score was calculated
relative to each SF-36 subscale. The mean amount of
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change in METs from pre- to post-CR was 1.55 (SD =
0.69, range = 0.2 – 4.6). The change scores for the eight
SF-36 variables are located on Table 1.
Pearson product moment correlation coefficients were
calculated to test whether there was a positive relation-
ship between changes in quality of life from pre- to
post-cardiac rehabilitation and pre- to post-cardiac re-
habilitation changes in physical work capacity. Table 2
represents these Pearson product moment correlations
used to answer our principle research questions.
Statistically significant correlations were found be-
tween changes in metabolic equivalents and the QOL
physical health measures. Changes in METs accounted
for 1%, 2.6%, and 1% of the total variance in changes in
RP, BP, and GH, respectively. Non-significant, but
positive, correlations were found between changes in
metabolic equivalents and the QOL mental health
measures (Vitality Change, Role Functioning-Emotional
Change, Social Functioning Change, and Mental Health
Change). As such, the data support the conclusion that
for subjects whose pre-treatment QOL scores are below
those of the national reference population (Ware and
Sherbourne 1992), there is a significant and positive
relationship between changes in physical capacity and
changes in Role-Functioning-Physical, Bodily Pain, and
General Health.
Because patient QOL scores vary across patient age,
sex, and CAD diagnoses, we tested Ware’s theorized
relationship by covarying these variables with a series
of multiple regression analyses (McNeil and others 1996)
using the respective METC, age, sex, and patient diag-
noses as covariates and each QOL variables as the
criteria. The results of these analyses (Table 3) indicate
that when these variables are co-varied, changes in phy-
sical ability are significantly and positively predictive of
changes in all physical health related QOL variables as
well as some mental-health related QOL variables (VC
and SFC). Specifically, under these conditions, METC
accounted for 5% of the variance is PFC and RFC, 4%
of the variance in BPC and VC, 2% of the variance in
GHC and SFC.
DISCUSSION
The purpose of our study was to test the predicted
relationship between changes in physical ability and
TABLE 2
Pearson Correlation Coefficients between Measures of Change QOL and Respective METC.
METC  PFC RPC BPC GHC VC SFC REC MHC
     METC — 0.06 0.11* 0.16** 0.11* 0.07 0.08 0.06 0.04
Note: METC = MET change; PFC = Physical Functioning change; RPC = Role Functional-Physical change; BPC = Bodily Pain change;
GHC = General Health change; VC = Vitality change; SFC = Social Functioning change; REC = Role Functioning-Emotional change;
MHC = Mental Health change.
*p  <0.05.
**p  <0.01
physical health related QOL in particular, and all QOL
in general. Additionally, we were interested in deter-
mining whether certain demographic variables were
important moderators of this proposed relationship.
Prior to testing these relationships, however, it was im-
portant to first test for improvements in QOL and METs
over the course of treatment. As found in previous
research (Cohen and others 1999; McEntee and Baden-
hop 2000; Simchen and others 2001; Lavie and Milani
2000; Morrin and others 2000), our patients entered CR
with low QOL scores and demonstrated significant
improvement in QOL scores following the completion
of their treatment. Likewise, our patients’ ability to
exercise increased significantly. Therefore, we pro-
ceeded to test the research hypotheses that changes in
physical work capacity are related to changes in QOL.
Our findings provide support for the theorized
association between improvements in physical ability
and improvements in QOL. We found positive relation-
ships between improvements in physical ability and
every QOL indicator. Further, as predicted by Ware’s
(Ware 1990) theory, we found statistically significant
positive relationships between physical ability and the
majority of those QOL indicators that are conceptually
consistent with physical health related QOL. Improve-
ments in physical ability were predictive of decreased
expectations that physical health interfere with work or
other daily activities. As the physical capabilities of our
patients increased, they reported feeling less physical
pain and were less limited by any pain they did ex-
perience. And, increased physical ability was associated
with a brighter outlook on current and expected future
health status. These three relationships were consistent
even when patient age, sex, cardiac diagnosis, and pre-
CR treatment QOL scores were co-varied. Interestingly,
even though our patients’ physical functioning scale
score, the fourth SF-36 scale associated with physical
health QOL, increased nearly 20 points, representative
of both statistically and clinically significantly improve-
ments, evidence suggesting that this gain was statistically
related to improvement in physical ability only when
age, sex, cardiac diagnosis and pre-treatment PF scores
were co-varied.
While changes in the physical health component of
QOL were significantly and positively predictive of
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TABLE 3
Multiple Linear Regression for Changes in METs Predicting
Changes in Quality of Life Holding Age, Gender CAD
Diagnosis and Pre-CR QOL Score Constant.
Standardized
Variable regression weights p
Physical Functioning Change
Age -0.100 0.025*
Males 0.001 0.490
Angina -0.149 0.002*
Myocardial infarction -0.164 0.001*
CABG 0.062 0.104
Pfpre 0.403 0.001*
METC 0.258 0.001*
   df = 1, 291. R2 Full = 0.34. R2 change = 0.05. F = 20.5.
Role Functioning-Physical Change
Age -0.053 0.183
Males -0.125 0.016*
Angina 0.015 0.398
Myocardial infarction -0.014 0.409
CABG -0.046 0.208
RPpre 0.214 0.001*
METC 0.244 0.001*
   df = 1, 291. R2 Full = 0.13. R2 change = 0.05. F = 5.81.
Bodily Pain Change
Age -0.018 0.376
Males 0.063 0.129
Angina -0.048 0.198
Myocardial infarction -0.104 0.032*
CABG -0.009 0.431
BPpre 0.356 0.001*
METC 0.200 0.001*
   df = 1, 298. R2 Full = 0.19. R2 change = 0.04. F = 9.46.
General Health Change
Age 0.017 0.369
Males -0.070 0.065
Angina -0.033 0.257
Myocardial infarction 0.002 0.481
CABG 0.034 0.238
GHpre 0.562 0.001*
METC 0.146 0.003*
   df = 1, 298. R2 Full = 0.35. R2 change = 0.02. F = 22.2.
Vitality Changes
Age -0.047 0.190
Males -0.080 0.071
TABLE 3 (Cont.)
Multiple Linear Regression for Changes in METs Predicting
Changes in Quality of Life Holding Age, Gender CAD
Diagnosis and Pre-CR QOL Score Constant.
Standardized
Variable regression weights p
Angina 0.154 0.005*
Myocardial infarction -0.027 0.313
CABG -0.014 0.394
Vpre 0.286 0.001*
METC 0.219 0.001*
   df = 1, 293. R2 Full = 0.23. R2 change = 0.04. F = 12.17
Social Functioning Changes
Age 0.040 0.243
Males -0.183 0.001*
Angina -0.017 0.386
Myocardial infarction -0.042 0.236
CABG -0.007 0.449
SFpre 0.303 0.001*
METC 0.143 0.009*
   df = 1, 293. R2 Full = 0.13. R2 change = 0.02. F = 6.302
Role Functioning-Emotional Changes
Age -0.074 0.103
Males -0.060 0.149
Angina -0.022 0.350
Myocardial infarction -0.046 0.214
CABG -0.056 0.160
REpre 0.349 0.001*
METC 0.070 0.084
   df = 1, 290. R2 Full = 0.14. R2 change = 0.01. F = 6.79.
Mental Health Changes
Age 0.002 0.486
Males -0.029 0.293
Angina -0.039 0.237
Myocardial infarction 0.061 0.132
CABG 0.117 0.014*
MHpre 0.462 0.001*
METC 0.064 0.129
   df = 1, 295. R2 Full = 0.23. R2 change = 0.003. F = 12.31.
*p <0.05
improvements in physical ability, the relationship be-
tween changes in physical ability and mental health
QOL were mixed. The amount of change in physical
ability were related to changes in vitality and social
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functioning; however, those SF-36 scales that are theorized
to most closely measure the mental health component
of QOL (RE and MH) were not. Thus, the theory that
changes in physical ability are related to changes in
QOL was supported only among those variables that
have substantial validity for measuring the physical
health component of QOL, but not those that measure
the mental health component. This suggests that other
modalities of cardiac rehabilitation, perhaps, for ex-
ample, counseling, stress reduction, and so forth, are
indeed necessary to effect desired improvements in the
mental health related QOL components. As such, the
results of the present study suggest that a CR popu-
lation is better suited for testing the relationship be-
tween physical ability and physical health related QOL
variables, and not physical ability and mental health
related QOL variables. These findings suggest that in
order to receive mental health benefits from CR, a
multidisciplinary and multidimensional approach is
needed. This conclusion regarding mental health related
aspects of QOL is consistent with that of Worcester and
others (1993), who concluded that the intensity of
physical work was not related to changes in anxiety or
depression. Also, Oldridge and others (1991) found that
patients who completed CR were no less depressed or
anxious than a control group that did not receive CR.
This conclusion regarding mental health QOL variables
is divergent, however, from the research of others
(Hertzeanu and others 1993; Denollet 1993a), who found
evidence of a relationship between physical exercise
and mental health QOL.
One way to understand the divergence in results
between this and previous studies is to examine the
manner in which these studies reached their con-
clusions. Other researchers, too (Hertzeanu and others
1993; Denollet 1993a), found that patients who com-
pleted a physical exercise based treatment program
experienced less anxiety and depression compared to
their pretreatment levels of these variables. However,
in conducting their experiments, these authors did not
determine whether changes in physical ability or even
the amount of physical activity produced less de-
pression and anxiety. While establishing that physical
activity was related to changes in these variables, they
did not examine whether it was the physical activity
itself, improvements in physical ability, or some other
non-physical ability related factor that caused changes
in these MH variables such as the impact of vibrant and
enthusiastic CR staff, or socialization with persons of
similar affliction, for example.
There are several valuable aspects to this study. First,
the large volume of patients included in this study
provided the researchers with confidence in the magni-
tude of the effect sizes. Second, although this study’s
sample was predominantly male (71.9%), to our knowl-
edge no other QOL study was as inclusive of female
subjects. Across all QOL variables, female participants
showed greater improvement than did males. This
finding supports the need to examine whether the
aggregation of QOL data masks potential gender dif-
ferences. Third, while previous research efforts have
included a broad range of QOL variables in pre- and
post-treatment descriptive format, none to date have ex-
amined whether changes in these variables are asso-
ciated with changes in physical ability. Fourth, physicians
and other health care providers can use this infor-
mation to encourage participation in CR with the
expectation that treatment will improve physical health
and exercise capacity, and that gains in exercise ability
will correlate with patients’ self-perceived QOL. Finally,
this study is an improvement on previous research
because the multivariate nature of the statistical analyses
allowed the researchers to ask more complex questions
than previously addressed.
Readers should be aware of this study’s limitations.
We employed an ex post facto research design with
alternative hypotheses (Campbell and Stanley 1966;
Pedhazur and Schmelkin 1991), the most rigorous
manner of ex post facto research. Such an approach
does not allow one to imply a causal relationship be-
tween physical improvements in ability and changes in
QOL (Newman and Newman 1994). Also, the amount
of variance accounted for in QOL variables by changes
in physical ability is admittedly small.
The results of this study raise several suggestions for
future research. It is unclear whether the physical
ability-related improvements in QOL are sustained
over time. Future researchers may wish to reassess CR
graduates several weeks to several months post-
treatment to learn whether the observed improvements
in QOL are maintained over time. Continued research
is needed to determine whether continued exercise is
required to maintain achieved improvements in QOL.
Additional inquiry is warranted to determine why some
QOL variables showed gains from pre- to post-treatment,
but were not related to MET gains.
The researchers tested Ware’s (1990) theory using
participants in a CR setting. There are a wide variety of
alternative medical settings in which similar research
could be conducted. This study co-varied CAD diag-
noses. It might prove interesting to conduct similar
studies in treatment programs designed to aid in the re-
covery of a wide variety of illnesses. Persons utilizing an
exercise-based form of recovery from such debilitating
illnesses as knee or hip replacement surgery, back
injuries, or limb amputation may serve as a fertile
sample in which to conduct additional tests of Ware’s
hypothesized relationships. Persons planning on re-
ceiving certain corrective surgeries such as hernia
repairs or knee surgery may provide a population in
which to study the effects of an acute illness and
recovery on QOL.
Future researchers who are interested in examining
the impact that changes in exercise capacity have on
QOL are encouraged to include greater numbers of
women and minority subjects in order to provide greater
opportunity to test the influence of sex and ethnicity on
the research hypotheses. Also, future researchers may
wish to expand upon Ware’s (1990) conceptualization of
QOL by including other variables such as those repre-
sented on the Health Insurance Experiment (Brook and
others 1979; Ware and others 1981); Sickness Impact
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Profile (Bergner and others 1981); Duke Health Profile
(Parkerson and others 1990); and Dartmouth COOP
Function Charts (Nelson and others 1987). Much of
Ware’s view of QOL relates to the valence he placed on
a person’s ability to perform physical abilities required at
a place of work (Ware and others 1997). With the in-
creasingly diverse conceptualization of work, a defi-
nition of QOL that is less biased towards physical ability
may be more appropriate to the changing world of
work environments. Variables of interests that are not
necessarily health or work-related include living
arrangements, neighborhood, standard of living, financial
situation, family life, and friendships.
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